Focal transgene expression associated with papilloma development in v-Ha-ras-transgenic TG.AC mice.
The homozygous transgenic mouse line TG.AC contains a v-Ha-ras transgene and rapidly develops epidermal papillomas in response to either wounding or treatment with tumor promoters such as 12-O-tetradecanoylphorbol-13-acetate (TPA). The transgenic v-Ha-ras protein product was detected in all papillomas removed from TPA-treated TG.AC mice but not in vehicle- or TPA-treated TG.AC skin without tumors. In situ hybridization demonstrated that focal expression of the transgene was limited to regions of papilloma development and further localized the expression of the transgene message to the epidermal component of the papillomas, with the strongest signal in the basal epidermoid cells. Cellular proliferation, as indicated by immunohistochemical staining for proliferating-cell nuclear antigen (PCNA), was similarly localized primarily to basal epidermoid cells and, to a lesser extent, stratum spinosum cells in all papillomas analyzed. Cells that stained positively for PCNA were much more common in the papillomas than in the surrounding, normal-appearing skin. The focal nature of papilloma development was also evidenced by protein kinase C activity and hyperplasia after TPA treatment. As early as 18 d after the start of TPA treatment, focal hyperplasias associated with the follicular epidermis were observed in TG.AC but not nontransgenic FVB/N skin; these hyperplasias were assumed to be the precursors of the epidermal papillomas. To explain the development of transgene-expressing tumors from apparently transgene-negative, normal-appearing skin, we hypothesize that the papillomas arise from the clonal expansion of focal areas of epidermal cells that overexpress the transgene. We also propose that the TG.AC line is an excellent model for studying very early events in papillomagenesis.